This study uses a variance decomposition technique, which doesn't rely on the underlying economic theory, in order to implement a permanent-transitory variance decomposition of the consumption-wealth ratio. We break down the wealth variable into financial assets, tangible assets, and human assets. Using quarterly data over the last six decades, we rely on cointegration analysis as the framework for the study, in order to assess the long-term interrelation between consumption shocks, and those from each of the above mentioned wealth components. Our results indicate that wealth components tend to exhibit permanent shocks, while consumption shocks appear to be transitory. Moreover, the results also indicate a low contemporaneous correlation between shocks in consumption and the ones from financial assets, and also between shocks in consumption and the ones from tangible assets. In addition, the variance decomposition of consumption shocks seems to indicate that, over the time a significantly increasing proportion of consumption shocks is explained by financial assets.
Introduction
In this study, we implement a variance decomposition technique on a system of time-series variables, in order to determine which ones tend to exhibit long term permanent shocks, and which ones tend to have transitory shocks in the long run. One particularity of the technique we use in order to achieve this variance decomposition, is that it doesn't rely on any specific underlying economic theory. Our system of variables derives from the consumption-wealth ratio, from which we break down the wealth variable component into financial assets, tangible assets, and human assets, in order to obtain along with the consumption variable, a system of four time-series variables to work with. The study relies extensively on vector autoregression analysis VAR, and more specifically on error correction models ECM, to achieve the permanent-transitory variance decomposition between the variables in the model. Gonzalo and Granger (1995) , suggest a way of using error correction model to implement a permanent-transitory variance decomposition in a system of two variables, and Gonzalo and Ng (2001) , use the error correction model to implement a permanent -transitory decomposition in a multivariate context with a system of three variables, in such a way that the outcome doesn't rely on the underlying economic theory.
The main results of this study appear to indicate that over the past six decades covered by our data, all wealth components exhibit permanent shocks while consumption shocks are transitory. Moreover, the results indicate that there's a low contemporaneous correlation between innovations in consumption and the ones from financial assets, and also between innovations in consumption and the ones from tangible assets. In addition, the variance decomposition of consumption shocks indicates that over the time, a significantly increasing proportion of consumption shocks is explained by financial assets. A fact that seem to suggest that the consumption-wealth linkage apparently manifest itself essentially through financial assets.
Consumption-Wealth Ratio and Wealth Decomposition.
The methodology we use in this study is that of a representative agent economy in which all wealth, including human capital, is tradable. The theoretical framework is based on the simple accumulation equation for aggregate wealth, written as:
is the net return on aggregate wealth.
We use an adaptation of the derivations by Campbell and Mankiw (1989) , in "Consumption, Income, and Interest Rates: Reinterpreting the Time Series Evidence, in Oliver Blanchard and Stanley Fischer, NBER Macroeconomics Annual: 1989, Cambridge, MA: MIT Press, 1989, pp. 185-216" , and also those from Campbell and Shiller (1986) , in "Dividend-Price Ratio and Expectations of Future Dividends and Discount Factors", in order to transform the accumulation equation for aggregate wealth (1), into the following expression in which the consumption-wealth ratio is expressed as a function of expected future returns on wealth, and expected future consumption growth (in logarithms):
Where t E is the expectation operator conditional on information available at time t. Now, considering the decomposition of aggregate wealth into financial, tangible, and human assets, as Campbell (1996) , in "Understanding Risk and Return, JPE vol. 104-2", considers labor income as the dividend on human capital.
Considering the breakdown of the aggregate wealth variable, and under the additional assumption that the aggregate wealth returns R w, t+1 , can be considered as a weighted sum of the returns from each individual wealth components, our log consumption -wealth ratio can be represented as follows:
Where the parameters α f , α τ , and α y are theoretically equal to the shares of financial assets, tangible assets, and labor income in the log of aggregate wealth respectively, and ω f , ω τ , and (1 -ω f -ω τ ) their respective shares in the aggregate wealth return.
Equation (3) is a consumption-based present value relation involving future growth of each component of our wealth decomposition, as well as future consumption growth. This equation suggests that in case Δf t , Δτ t , Δy t , and Δc t are covariance stationary, then consumption, financial assets, tangible assets, and labor income, are cointegrated. It also implies that deviations from their common trend, represented by the left-hand-side of (3), provide a rational growth forecast of any one of the four variables in the system, or of some combination of them. The parameters α f , α τ , and α y represent the cointegrating coefficients.
Empirical Framework: Model and Variables Description
The main empirical approach in this study is the use of cointegration to identify permanent and transitory components between consumption, financial assets, tangible assets, and labor income. We denote by )' , , , (
the vector of dependent variables in the model, representing respectively log of real consumption expenditures, log of real net financial assets, log of real tangible assets, and log of real labor income respectively. The Augmented Dickey Fuller test is performed on these four variables. Said and Dickey (1984) demonstrate that the ADF test is asymptotically valid in the presence of a moving average (MA) component, provided that sufficient lagged difference terms are included in the test regression. We choose to run the test with the more general specification that includes both a constant and a linear trend, and without additional exogenous variables. The standard recommendation is to choose a specification that is a plausible description of the data under both the null and alternative hypotheses, (Hamilton 1994, p. 501) . In specifying the number of lagged difference terms to be added to the test regression, the usual recommendation is to include a number of lags sufficient to remove serial correlation in the residuals. The unit roots test on each variable in the system suggests that all the variables contained in x t are first order integrated, or I(1).
To obtain a correctly specified error-correction model, we begin by testing for both the presence and number of cointegrating relations in x t . Prior for doing that, two important issues needed to be investigated. That's whether to include the trend and/or the drift parameters in the model, and what is the appropriate lag length of the system. Johansen (1994) suggests that:
One should include a time trend in the VECM if we suspect that: 
The components of the vector t X '  (or some combination of them) are trend stationary, so that they veer apart.  X t is trend stationary rather than a multivariate unit root with drift process. We may want to test this hypothesis under the trend stationarity hypothesis that the matrix ' ) 1 (
 

A
has full rank (n). One of Johansen's cointegration tests, the trace test, has this as alternative hypothesis.
Following these recommendations by Johansen (1994) , the plot of all our four variables expressed in logs (Appendix B), suggests that we should not include drift, nor trend in our analysis.
The remaining issue which is the lag length, is dealt with by relying on the minimum value of the Akaike Information Criterion, AIC.
The cointegration test suggest the presence of a single cointegrating vector; which we impose in the VECM ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 6; 2017 191 specifcation from now on. The cointegrating coefficient on consumption is normalized to one, and we denote the single cointegrating vector for )' , , , (
. We therefore consider from now on, the VECM representation specified below, using lower case for the system vectors of variables:
 is the vector of log first differences, ( ,
is the (4×1) vector of adjustment coefficients. It will be an important factor in telling us which variables subsequently adjust to restore the common trend when a deviation occurs. The Granger Representation Theorem states that, if a vector x t is cointegrated, at least one of the adjustment parameters, γ c , γ f , γ τ , or γ y must be nonzero in the error-correction representation (4). Thus if x j does at least some of the adjusting needed to restore the long-run equilibrium subsequent to a shock that distorts this equilibrium, γ j should be different from zero in the equation for Δx j of the error-correction representation.
is a finite order distributed lag operator, and
is the (4  1) vector of cointegrating coefficients. Throughout this paper, we use "hats" to denote the estimated values of parameters. The term
gives last period's equilibrium error, or cointegrating residual. The test indicates a number of lag length of 4 periods. Vol. 9, No. 6; 2017 192 The stationarity tests performed on all four variables of the system: C t , f t , τ t , and y t , respectively consumption, net financial assets, tangible assets, and labor income, (all variables are in logs) suggest that all four variables are I(1). The cointegration test has been conducted using the cointegrating rank test and an AIC minimum value, with a lag length of 4 periods (Table 1) . They suggest the presence of a single cointegrating vector, at a significance level of 5% (Table 2 ). The estimates of the cointegrating vector represented in this study by  , is then given by
Main Results and Implications
with all the coefficients normalized with respect to consumption (Table 3) . Also, the estimates of the unrestricted long-run adjustment coefficients, whose vector is represented by  in this study, are given by  '  (-0.00728, -0.01383, 0.00040, 0.00388), for consumption, net financial assets, tangible assets, and labor income, respectively (Table 4) . Result #1: From this four-variables cointegrating system, the presence of a single cointegrating equation suggests that there are three permanent components and one transitory component, following Gonzalo and Ng. In order to determine which are the common long-memory components of the system of variables, we follow Gonzalo and Granger (1995) , in identifying the common factors. Since the last three adjustment coefficients are not statistically significant (very low t-statistics), Gonzalo and Ng (2001) recommend to restrict them to zero. When we impose that restriction, our restricted vector of adjustment coefficient estimates becomes, '  = (-0.00728, 0, 0, 0). We use these values to obtain the orthogonal matrix
. We then implement the permanent-transitory decomposition of the variables in the system. Our decomposition indicates that the common factors, i.e those variables that exhibit a permanent shocks, are financial assets, tangible assets, and Vol. 9, No. 6; 2017 193 labor income. Consumption shocks however are transitory. This means, according to Engle and Granger (1987) interpretation, that a deviation from the common trend shared by consumption, financial assets, tangible assets, and labor income, can better be described as transitory movements mostly in consumption. This indicates that consumption is the variable that adjusts itself to push the system back to equilibrium after a temporary move away from it.
The finding that consumption shocks are transitory, and wealth shocks are permanent, seems contrary to those obtained by Lettau and Ludvigson (2003) , where, with a different wealth decomposition into assets wealth and non-assets, they found assets' shocks essentially transitory, whereas consumption shocks were mostly permanent. One possible explanation of the difference between the two results, could well be explained by the difference in the lag-length used in the VECM estimation: Our lag-length test suggested a four periods lag, which we have applied in the estimation, while the other uses one period lag. According to Gonzalo and Ng (2001) , the number of lag-length periods included in the estimation, has an important effect on the statistical significance of the adjustment coefficients; And the vector of adjustment coefficients estimates ˆ itself, is very important when implementing the permanent-transitory decomposition. As Ng and Gonzalo (2001) point out, the role of  in any Permanent-Transitory decomposition is very crucial since   defines the permanent shocks. Our results however, are consistent with the idea that agents are expected to adjust their consumption expenditures to changes in their wealth with a certain time delay which, we can refer to as the delay of consumption adjustment to wealth. Result #2: From the table 6, we can also see that there's a low contemporaneous correlation between innovations in consumption and innovations in financial assets, 15.9%; also, a low contemporaneous correlation between innovations in consumption and innovations in tangible assets, 14.48%. This finding is consistent with Lettau and Ludvigson's finding that, only a small fraction of the variation in wealth is related to variation in consumption. However according to the generated Cholesky variance decomposition for consumption growth residuals (Appendix A, Tables A1, and A2) , this statement appears to be true only in a very short horizon. Table  A1 appears to indicate that consumption's variance is mostly explained by itself in a very short horizon, and over the time, a significantly increasing proportion of consumption shock is explained by financial assets. The proportions of consumption shocks explained by tangible assets and labor income are relatively insignificant, both at short and long horizon time periods. When the restrictions are imposed on the adjustment coefficients (table A2), the proportion of the consumption shocks explained by financial assets becomes even larger, and the one explained by tangible assets and labor income becomes much smaller, compared to the results obtained without restriction on the adjustment coefficients.
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International Journal of Economics and Finance Vol. 9, No. 6; 2017 194 These ECM estimates of the R-square are respectively, 0.1549 for consumption, 0.0143 for financial assets, 0.3167 for tangible assets, and 0.3408 for labor income (table 5) . Their values seem to indicate that, tangible assets growth and labor income growth show strong reliance on the past, consumption growth shows a weak reliance on the history, while financial assets' growth does not seem to rely on its past. In other words, it is not possible to rely on past information to predict financial assets growth, this finding is somehow consistent with the idea behind the efficient market hypothesis. 
Result #3: In order to assess the predictive content of the consumption-wealth ratio for future consumption growth, the growth of future financial assets, future tangible assets' growth , and future labor income growth, we estimate long-horizons simple regressions of consumption growth, , where
Since all the variables were shown to be I(1), both our dependent and independent variables (expressed in differences) are stationary. Hence, we can rely on the regular t-statistic to assess the statistical significance of the regression coefficients.
The regression results presented in Tables 2 appear to indicate that: On one hand, there's no significant relation between future consumption growth and the consumption-wealth ratio at short horizons. However, at long-horizons the relation appears to be significant (Table 7 , Panel D). These results appear to suggest first, that the consumption-wealth ratio significantly predict the future consumption growth only at a long horizon. Second, such an outcome would itself, be consistent with the finding mentioned earlier in Result #1, that when the system is out of its equilibrium path in short horizon, consumption is the variable that will adjust gradually to allow the whole system to converge back to its long-horizon common trend.
On the other hand, we can observe from Table 7 Panel B, that there's a significant negative relation between future tangible assets' growth and the consumption-wealth ratio over the entire horizon considered. This seems to indicate that: First, the consumption-wealth ratio does significantly predict the growth of future tangible assets. Second, the negative relation between the consumption-wealth ratio and the growth of future tangible assets indicates that a high consumption-wealth ratio today can be related to a low tangible asset growth in the future, and vice-versa. Secondly, this also means, if we consider our data set and, as far the US economy is concerned, that the excess of saving implied by the delay of consumption adjustments to changes in wealth, has significantly and persistently explained the growth of future tangible assets over the entire horizon considered in this study, with a much stronger effect as the time horizon gets longer.
However, there appears to be some weak and unstable relation between future financial asset growth and the consumption-wealth ratio (Table 7 Panel A), and no significant relation between future labor income growth and the consumption-wealth ratio over the entire horizon considered (Table 7 Panel C).
Conclusion
In this study, we investigate some aspects of the relationship between wealth components and consumption. More specifically we decompose wealth into financial assets, tangible assets, and human assets, and, along with consumption, we first try to identify which variables exhibit permanent shocks and which ones exhibit transitory shocks. In order to achieve this, we use the model derived by Campbell and Mankiw (1988) and, apply our wealth decomposition to obtain a rational expectation intertemporal linear expression, relating the current consumption-wealth ratio to expected future consumption growth, expected future financial assets growth, expected tangible assets growth, and expected human asset's growth. Second, we rely on some of the results obtained from the above investigation, to try to assess the cross correlations, as well as the predictability of each of these variables by the consumption-wealth ratio. We make the assumption that the value of each wealth component reflects the sum of the present values of the stream of revenues expected from these assets. The human asset's value is proxied by labor income.
Our main results in this study indicate that all wealth components exhibit permanent shocks, while consumption shocks are transitory. They also indicate that there's a low contemporaneous correlation between innovations in consumption and financial assets, and also between innovations in consumption and tangible assets. However, a ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 6; 2017 196 variance decomposition of consumption shocks indicates that, over the time a significantly increasing proportion of consumption shocks is explained by financial assets. This particular aspect of our findings seems to suggest that the consumption-wealth linkage in this study manifests itself essentially through financial assets. Finally, we find that the consumption-wealth ratio persistently and significantly predicts future tangible assets growth. This last result appears to indicate that over the entire time horizon considered in this study, the excess of savings resulting from the delay of consumption adjustment to changes in wealth, has most likely and consistently, been converted into tangible assets.
Bureau of Economic Analysis.
The other wealth variables
-Total wealth is household net worth in billions of current dollars, measured at the end of the period, not seasonally adjusted.
-Tangible Assets are measured in this study as Real estate + Equipments and software + Consumer durable goods.
-Financial Assets are made of total financial assets from households and non-profit organizations, in billions of dollars, and non-seasonally adjusted.
All these other wealth variables are deflated in this study, by the GDP deflator in order to have their values in real terms. The source for these data is the Board of Governors of the Federal Reserve System. A complete description of these data may be found at http://www.federalreserve.gov/releases/Z1/Current/ Appendix A Variance Decomposition of consumption shocks (the transitory shocks), over a 30 (quarters) periods horizon One can notice that from both tables there's a gradual increase along with the horizon, of the proportion of the consumption variance explained by financial assets, whereas the proportion explained by tangible assets and labor income respectively are relatively stable. 
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